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PREFACE. 



The district described in the following Memoir has been geologi- 
cally surveyed by the author, Mr. R. G. Symes, and forms a 
portion of the great volcanic region of county Antrim, bordering 
on the eastern coast It is economically of great importance 
from the extent of the upper basaltic sheets, under which the 
pisolitic ii-on-ore is generally to be found. The extent of the 
occurrence of this mineral, and the phenomena connected with 
its presence, are detailed by Mr. Symes, who also clearly indicates 
the difficulties, physical and commercial, which have to be 
encountered in mining. 

The geologiciil survey of the district here described was origi- 
nally undertaken, in 1876, by Mr. W. A. Traill; but, before it 
had proceeded far, Mr. Traill left the public service, and the work 
was taken up, in 1881, by Mr. Symes, who has made u >e of some 
of the notes and observations recorded by his piedecessor. 

EDWARD HULL, 

Director, 

5th May, 1886. 
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Introduction. 



The district about to be described lies wholly in the county 
Antrim, and contains the important town of Ballymena, ruid the 
villages of Broughshane, Glen arm, and Connor. 



Chapter I. 

Physical Geography, 

The chief river of the district is the Maine which flo\i s in a 
southerly direction into Lough Neagh (sheet 28), and drains 
about two-thirds of the area under description ; its tributaries are 
the Clogh, the Braid, and the Kells or Glenwhirry, all flowing 
from the east. 

The minor rivers on the east of the watershed are the Larne 
water, flowing north-east ; and the Glenarm river with its two 
tributaries, the Owenclough and Skeagh, flowing north into the 
sea at Glenarm. 

The watershed enters the district on the south-east, and passes 
in a north-easterly direction towards Shane's Hill (1,044), thence 
northerly to Agnew's Hill (1,558), then westerly across the 
Star Bog, Creeve (1,186), Glen Head (1,287), and Douglas Top 
(1,316), then in a north-north-east direction across Tif tamey (951;, 
Kane's Hill (938), and Drummore (865), and passes out of tne 
district a little west of Glenarm. 

A great ice sheet which was one of the denuding agents formed 
the principal valleys that seems to have entered the district near 
Glenarm, and spread itself in a fan-shape south-west and south 
along the valleys now occupied by tne Braid and Glenarm 
rivers ; the former sti*eam flowing south-west in the same line as 
the ice moved, and the latter flowing in an opposite direction. 
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This great eroding agent in its south-west passage terraced the 
hills on the north, such as Keill's Top (1,040), Knockramer 
(1,106), SlievebaDe (1,32G), and on the south Lisle^s Hill (810), 
Slemish (1,437\ by partially removing the almost horizontal sheets 
of Upper Basalt, and transferring fragments of them to the low 
ground between Broughshane and Ballymena, where it is probable 
it met and amalgamated with another great ice sheet commg from 
the south in the Lough Neagh direction ; and, traversing the valley 
of the Maine passed north-west along the district now occupied by 
the large alluvial flats and boggy ground near KiUagan and Glarry- 
ford (Sheet 1 3). 

The valley of the Kells river wns probably occupied in a similar 
manner, by the sheet which moved suuth alone the Glenariu valley 
passing over Skeagh (1,127), Creeve (1,180), antl turning south- 
west along the Glenwhiiry river. The valley of the Clogh river 
in the north-west' of the sheet also follows the direction of the 
glaciation. 

In the east of the district the basalt presents on the sea face 
lofty escarpments, at the base of which the aqueous rocks are to 
be found. These cliffs have been formed along parallel faults and 
land slips ; and bj'' subaerial denudation, and possibly also by 
marine action when the sea was at a somewhat higher level than 
at present ; but the process of erosion is still in progress. 

The faults along the coast follow to a certain extent a N.N.W. 
and S.S.E. direction, which corresponds with that of the elevation 
owing to which the whole of the rocks over a large area are slightly 
tilted ; giving the volcanic as well as the aqueous rocks a slight 
inclination to the S.W. 

The landslips below the escarpments have been very numerous 
and have made such confusion in the rocks that the true geology of 
the subjacent ground is rendered very indistinct. The frequency 
of the landslips is due to the great pressure of the superincumbent 
masses of Chalk and Basalt on the Lias clays and Keuper marls. 
The latter are charged with moisture which is supplied from 
the great flow of waters between the Chalk and the Lias, 
converting the shales into a pasty mud which wells out and slips 
down the slope of the hills into the low ground. 

All along these escarpments, principal springs come from beneath 
the Chalk; while minor springs issue from the boundaries between 
the basalt and chalk, and between the latter and the Lias and 
Triassic marl. 



Chapter II. 



Formations or Groups of Rocks entering into tlie Structure 

of the District, 

Name. Colour on Map. 

T3 . . r Peat (Bog) Alluvium and ) , 
Recent Ac. ^^^^^ superficial covering, I ''^^ ''^' 

^^^^^^^^^^- JDrift or Post Pliocene, . Enffra^dot,, 

Tertiary Volcanic Rocks. 

B Upper, Basalt sheets, . Burnt carmine^ deep tint, 

Pisolitic iron ore, -j 

Lithomarge,and K Vermillion, very i>a!e\ gold 
A "L I doti on outcrop of ore, 

B Lower, Basalt sheets . Burnt carmine Jlf/ht tint. 

Bs, Volcanic Ash, . Do. with tohite dot$, 

Bf, Basalt dykes and ^ 

necks (intm- l ^o- ^^p^^^ mtkvMh 



sive), 

Tp, Trachyte por- 
phyry and Rhy- 1. rem* Won. 
oUte. 



camune. 



Aqueous Rocks. 



Cretaceous, 

Liassic, . 
Triassic, 



(h^ Upper Chalk with Flints, Pole Emerald green. 

' \h^ Upper Greensand, . 



(g Lower Lias and 
' [/, Rhastic beds, . 

. /" Keuper Marl, . 






Do, (deq)er tint). 

Chalons brown. 

Venetian red with wash 
qflndi€m ink. 



Triassic Beds. 



Key per Marls, — ^The beds of this division are found in their true 
position at Drain's Bog, on the east of the district, but they occur 
in many places north and east of this, being exposed along 
the coast in landslips. In Drain's Bog they consist of red and gray 
marls alternating. Along the shore the formation is well repre- 
sented by more or less horizontal beds of red and green marl, and 
one thin bed of sandstone. The marls break up into small frag- 
ments, and weather soft, and plastic, and are mottled with green 
circular spots and strings ; the gi-een mottled beds are the water 
bearing strata. 

LiAssic Beds. 

Liassio and BJuxtic Beds are but sparingly represented, and are 
generally found in thin bands among the confused masses of rock 
brought together by landslips near Glenarm. At Little Deer 
Park, Drain s Bog, and Sallagh Bi aes, the highly fossiliferous blue 
clays have welled out into the low ground, carrying with them 
the Upper Greensand, and sliding apparently over the red marb 
of the Keuper division. 
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Mr. Ralph Tate, in a paper on the Lower Lias, gives the follow- 
ing description of the succession of beds in the Lattle Deer Park, 
one mile south of Glenarm.* 

(a) Black shale, with a few bands of gray argillaceous sand- 
stone, with Axinopsis Evxildi {Schizodus Gloacinus), AvictUa 
contorta, &c. 

(b) Gray and yellow marly sandstone. 

(c) Black shelly, laminated sandstone, with Ostrea irregularis. 

(d) Blue clay with nodular and bedded shelly limestones con- 
taining Ammonites Johnstoni. 

Beds b and c represent the zone of Amm/ynites planorbis; 
whilst the shales of series a are referable to ** the Avicula contorta 
beds " (Rhaetic) which comprise a moiety of the whole section, 
having a thickness of about 40 feet. 

Near the village of Glenarm the Greensand, Lias, and Triassic 
beds, are not exposed owing to drift accumulations, but it is 
highly probable that if trials were made at Glenarm Castle all 
would be found to be represented. 

Cretaceous. 

Upper Greensand. — A great hiatus exists between this series 
and that just de8cribed,t the greater part of the Lower and the 
whole of the Middle and Upper Lias, and the Jurassic strata 
being unrepresented in this district. 

The Greensand is but poorly indicated, being but a layer of 
some inches in thickness along the base of the Chalk, and is often 
carried with the Lias into the low ground in a broken state. 

It is soft, friable, and sandy, containing particles of glauconite. 
Fossils abound in it. In this district it diJfers from that in the dis- 
trict to the north, inasmuch as in the latter the formation consists 
of a pebble bed composed almost entirely of vein quartz pebbles 
about the size of a pigeon's egg. 

Upper Clialk — This is locfiJly called " white limestone,*' and is 
quarried all along the coast in large quantities and exported, more 
especially in the neighbourhood of Glenarm.J 

Mr. Traill notes of the Glenarm quarry : — 

" These quan-ies in the Chalk are composed of hard white limestone, 
with an average dip S.S.E. from horizontal to 6® or 6®, in thick beds 
with flint nodules in layers three to four feet apart ; portions of these 
beds being very firm flints. 

"There are several jointage planes with cracks, fissures, or small 
faults, these range S. 40 E. at 60° S. ; E. 35 N. vertical ; N.N.W. at 
60^ E. ; N. and S. at 85^ E. ; and E. 15 N. vertical. 

"Fossils are present, but nob very abundant — Bdemnites^ Rhyn- 
chonella plicatilis, and Terebratula being most common. 

"The junction of the overlying basalt is met with in the water- 
course, the intermediate agglomerate of fen-uginous clay and flints with 
ochre bands is well exposed, being from two to four feet thick, but with 
uneven surface ; the chalk expanding into pockets even to a depth of 
20 feet." 

* Oeol. Soc. Lon. Journal, Vol. xxiii. p. 800. 
t Hull— Physical Geology of Ireland, p. 62. 
i 6uid« to Belfast, p. 48. 



This uneven surface between the Chalk and basalt has always 
been noted where the section is clearly seen. The hollows are 
due to denuding or erosive agencies ; the gravels being chiefly 
composed of rounded flints of a bright red colour. In other parts 
of Antrim beds of lignite and pisoUtic ore form a junction 
between the chalk and the overlying sheets of amygdaloidaJ basalt. 

Two miles south of Glenarm the chalk seen in the escarpment 
is very fine-grained, compact, hard, though apparently not in- 
durated by the contact of the overlying basalt,* and of a milk- 
white colour, some pieces resembling lithographic stone. Although 
compact, it is penetrated by numerous water bearing joints, and the 
workable beds for burning are separated by bands of flints, three 
to four feet apart. 

Apparently fossils are scarce, but Professor Hull has shown 
that under microscopic examination the entire structure is com- 
posed of minute organisms f. Similarly, Mr. Joseph Wright of 
Belfast, has also shown that the siliceous dust in the hollow flints 
is composed of silicified foraminif eral shells, &>c.t 

South of Drumnagreagh, which is about four miles south of 
Qlenarm, the boundary between the Chalk and basalt is well 
marked in the escarpment, about 700 feet above the sea; but the 
thickness of the Chalk cannot in any way be calculated, owing 
to the amount of talus, &c., at the base. East of this, in the low 
ground, we also get the Chalk underneath the lower basalt, and 
brought down, as already stated, by the downthrow fault on the 
east. From the evidence in the low ground we must assume the 
Chalk to be of considerable thickness, as it is found dipping at 
50** for a short distance ; but it would be unwise to base a cal- 
culation on this, as from the landslips there might be a repeti- 
tion of the strata. Professor Hull estimates the maximum 
thickness of the Chalk of the Co. Antrim to be about 350 feet§ 
Mr. John Kelly estimates the maximum thickness at i02 feet 
from measured sections,|i but it is improbable that in any part of 
this district it exceeds 150 feet. 

At Slieve-Scawt the chalk has been carried up with the 
basaltic mass forming the volcanic neck. By igneous action it 
has been converted into a highly crystalline, saccharoidal marble. 

Tertiary Volcanic RocKa 

The volcanic products in the district are divided into the 
acid, represented by ti-achyte-porphyry, pitchstonc;, &c., and 
the basic, by the basalts,, of which there are two principal out- 
flows, an Upper and Lower, separated by beds of lithomarge, 
pavement, and pisolitic iron-ore. 



• ^ The Chalk of Antrim " bj J. Beete Jnkea, Geo. Magazine, part 50. 

f Explanatory Memoir, Sheets 21, 28, and 29. 

X Trana. Brit. Aaaoc 1874, page 95; Report Belf. Nat, Field Club, 1873-74. 

§ Hull, '* Geology of Ireland," page 55, 

U Trans, Royal Irish Academy, Vol. x., page 270. 
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These basaltic eruptions have been assigned to the Miocene 
period from the plant remains found above the pisolitic iron-ore 
bed, and the base of the Upper basalt. One thing is certain, that 
the volcanic rocks must be newer than the Cretaceous system. A 
considemble period must have elapsed between the sedimentary 
rocks, and the outpouring of the volcanic products, from the fact 
of inequalities existing over the present upi>er Chalk surface, 
showing that they were at least partly, eroded out after the 
Chalk had been solidified. 

Tracliyte-ix^rphip^y. — 'J'he great mass well exemplified in the 
Sheet south of this (Sheet 28), and so well known in the north 
of Ireland as " Tardree trachyte," and locally called " granite " 
comes into the southern edge of tlie district, but is not well ex- 
posed, owing to the line of country along which it occurs being 
thickly covered with Drift accumulations. 

Formerly it was supposed that this rock did not exist north of 
the Glenwhirry river, which flows through Kells in the S.W., but 
several exposures have lately been discovered. Even so far north 
as Clogh, in the extreme N.VV. of the sheet, numerous fragmentary 
pieces of the porphyry are found in a confined area, wliich leads 
to the supposition that it may extend even noilh of this, and 
would be observed if the Drift were removed. 

Near Speerstown three miles east of Kells the trachyte is por- 
phyritic, containing crystals of sauidine, and blebs of smoke-quartz 
in a gray fekpathic matrix turning a whitey brown on exposure ; 
other crj'^stals have been detected by the microscope such as biotite, 
plagioclase, tridymite.f frc. 

At Esterstown, three miles N.E. of Kells, a disintegrated por- 
phyry of similar composition was found in the road cuttings and 
fences. This mass lies pai-tly in the lower and partly in the upper 
basalts. As in the other trachyte exposures, its actual contact 
with the surrounding rocks cannot be seen. (See Fig. 2.) At 
Kirkinriola two miles N. of Ballymena, similar evidence of its 
presence in a decomposed state was obtained X This mass comes 
near the base of the upper basalts. 



• These beds have been di-scrilied by Mr. Bnily, .Tour. Geo. Soc. Lon.. Vol. Ixv.. 

paf?e 3r>7. and more recently by ^r. Starkie Gardner. Vols, xxxviii. and xxxix. , 

Palacontojrraphical Society, 
t Discoveie<l by Professor Von. La^aulx. Breslau. 
X This was pointed out to me by Mr. Knowlcs of Ballymena. 



Ba,: Lower Sa^ttli- 



ic liasBllic bcili tc 



A mile N.E, of Kirkinriola near Quarrytown, a mass of grajdsh 
white trachyte with nearly vertical fluxion-stnicture, containing 
small crystals of sanidine rises among the lower basalts seen iu 
the adjoinin" fields. A similar ma-sa is seen in the bo^y 
ground near the Cloghwatur Meeting-house, four miles N. of BaSy- 
mena. When examined with the lens it presents a very peculiar 
finely laminated appearance of fluxion-structui-e. It weathers 
white like febite, the unweathered portion being pink. The 
lamime stand in a vertical position, and remind one of the 
structure of slate or shale. 

Lower Basaltic Series. — This is found always in great sheets 
composed of ■ vesicular, amygdaloidal, acoriaceous, and sphe- 
roidal augitic lava. Between the sheets traces of decomposed 
basalt and bole beds are generally found, whowing that after the 
outpouring of each sheet, time elapsed for disintegiation. 

The sheets occur more or less regularly, similar to sedi- 
mentary rocks, having a general inclination of a few degrees to 
the S.W. and S.S.W., and are in placics toiTaced by denuding 
agents, and ice-moulded. An average of fifteen feet may be 
estimated as the thickness of each flow over the entire district. 

Wherever there is any tendency to columnar structure the 
rock is very hard, crystalline, and it breaks with a conchoidal 
fracture. 

The maximum thickness of the lower series probably does not 
exceed 350 feet. 

In the railway cutting and quarries west of Ballymena very 
thin veins of steatite were observed ; and in the north-east on the 
road to Qlenarm, the amygdaloidal cavities contain frequent 
nests of raesotype, calcite, and natrolite. 

Litkomarge, Pavement and Pisoliiio Iron-Ore. — This series 
of deposits marks an era in the volcanic history. The repi-e- 
sentatives which comprise this group are composed of tuffs with 
bombs, ejected from several craters, such as that of Carrick-a- 
Kede near BaJUntoy, apparently indicating that as they thin out 
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to the south of Antrim and attain their maximum thickness in 
the north the seat of the eruption was probably outside the north 
coast of Ireland. There is no evidence of any gi*eat central craters. 
The lower and upper basalis welled up and spread themselves 
out firom along great lines termed " fissures of eruption," 

The upward succession of this series is as follows: — The 
lithomarge rests on the lower basalt ; the " pavement " over the 
lithomarge ; and the iron ore on top. The thickness of the whole 
is irregu&x, probably the maximum may reach 70 feet : of tJiis the 
richest ore occupies only about 12 inches, and is frequently 
separated fi-om the overlying basalt by "brushings " or disintegrated 
amygdaloid. 

In some places the pisolitic ore is absent, and its place occupied 
by an aluminous clay called " bauxite." On the horizon of the 
b^iiYJfft • ^rhich seems to be a mud lava, are found charred stools 
of trees, and numerous^ leaves ana cones similar to the plant 
remains found in the Island of Mull, which have led palaeon- 
tologists to assign a Tertiary age to the volcanic bed& 

The lithomarge is of a violet colour with white mottled spots, 
generally waxy when first quarried,but becoming sandy on exposure 
to the atmosphere. It slakes similar to lime. Numerous pebbles 
of this soft matter are to be found in the sand and gravel ridges 
north of Ballymena. Wherever the iron ore is found the lithomarge 
is always present, but there are several outliers of the lithomarge 
from whicn the pavement and iron ore have been denuded away. 
Traces of the lithomarge are to be found in the river N.E. of 
Clogh water Bridge, also south of Corby Bridge on the Clogh river. 

The passage from lithomarge to " pavement ' is imperceptible,and 
the only difference between them is the greater percentage of iron 
in the latter, giving it a dull ochreous colour. 

The estimated area of Upper Basalt, in the county Antrim is 
167 square miles, of which about 80 square miles are included in 
this ^eet. Underneath this tract the iron ore has been worked 
very extensively in numerous places all over the district. Some of 
the workings have been abandoned owing to the ore thinning out, 
or difficulties encountered througli the inclination of the beds pre- 
venting proper drainage. The chief mines are the Evishnaoly, 
Ballyleg, Rathkenny, FaUmore, Glenarm, Shane's Hill, and Kil- 
waughter. 

At the Evishnably mine, worked by the Mount Cashel Company, 
the following downward section was noted; — Upper basalt 
(exfoliating) over five inches of clay ; then pisolitic ore from 
one foot to one foot six inches thick, yielding 35 to 40 per cent, 
iron. This ore bed merges into the second quality called " the 
pavement," from eight to ten feet thick, which is worked according 
to the demand for the ore ; yield said to be about 28 per cent. 
The third bed is violet lithomarge 'twenty to thirty feet thick 
and containing about 17 per cent. iron. * 



• Cominimicated by Captain GiUeqiie. 




JjiAsTBidal BaJvtli 



In the lithomaivc 

are numerous remark- 

a able rounded basaltic 

5 blocks of various con- 

* sistcncies and colourf, 

sonic green and streaky- 

Nummrs of the blocks 

.^=::^ «t are oval, reaching to six 

^ feet long, five feet broad, 

and two feet thick, well 

rounded ; and some are 

strongly magnetic. These 

4 blocks have probably 

been ejected afl bombs. 

The form of bombs 

is necessarily rounded, 

owing to their having 

f been shot into the air in 

a soft state ; by rotation 

they become rounded or 

oblong, 80 that this shape 

does not necessarily indi- 



C . FijvUtii tn>n. €r^ (f totfiktt) "^^ ^^^ntion. 
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bed 
of first quality diere 
are numerous vertical 
basaltic dykes which 
have a general bearing 
in a N. 25 W. direction ; 
most of these are strongly magnetic. 

At Rathkenny mine,about four miles north of Ballymena, worked 
by the Antrim Iron Ore Company, the out-crop of the ore-bed is 
under clay about five inches thick, as at Evishuably. The ore-bed 
is traversed by numerous ba.salt dykes, two in particular, which are 
twelve feet wide and run in a N.N.W. direction ; here the litho- 
marge is thirty feet thick. At the entrance to the mine there is 
a downthrow fault of twelve feet to the south between the two 
adite. A little to the south-east of the adits, and near the hamlet 
of Camcoagh Upper, a bed of lignite replaces the ore-bed. East 
of Pound Bridge, one and a half miles to the N.K of Rathkenny, 
the river exposes a fine section of lithomarge of a slate colour, 
with a highly glossy lustre. Further east, numerous trials were 
made, but no ore was found, although the "pavement" ia present; 
a small K. and W. fault along the bed of the river Is apparent, 
with downthrow to the south. 

Throe miles S.E. of Rathkenny, in the towuland of Elginny, a 
company formerly worked the ore, but the mine ia now abajidoned. 
Judging from the output as Ijnng there, it looks a rich ore. The 
position of the bed can be traced for some distance, not only 
by the litbomai^, but ^so by the perennial springs, which are 
eonstanUy founiT along the horizon of tlie lithomarge bed. 
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At the mine worked by the Autrim Iron Ore Company to the 
N.E. of Dogherty's Bridge, near ElgiDoy, there is a remarkable 
section in the river on the east bank (Fig. 4). Over the ore there 
are the "bruMhings," then columnarbasalt. The ore varies in thick- 
nesa up to about eighteen inches, and underneath the ore is the 
"pavement" of a buff colour, partly composed of volcanic ash ; a 
small kidney shaped luuip of pure magnetic iron was found in this. 
No lithomarge was seen here, but it is probably present under- 
neath. Following the section down the river, the ore has been 
removed from underneath the columnar basalt, probably by the 
action of the stream, and replaced by compact waterwom gravels. 
A little further down the stream, basalt, ore, and pavement have 
been denuded away altogether, and boulder clay is found banked 
up ogainat a wall of basalt and pavement The ore of first quality, 
as worked here, has an average thickness of fourteen inches. 
Ko other ore is worked, as cost of cartage to Ballymena is so 
expensive." Na 1 ore is estimated to contain forty per cent, of 
metallic iron ; it is generally found in a loose, gravelly state, 
and not in lumps as at other mines; it is also much daxker in 
colour. 

East of the last mentioned mine, a provisional boundary hwt 
been drawn of the iron-ore outcrop along a well marked feature 
on the slope ot the hills, viz., a change in the p&8tur^;e along a 
line of springs ; all the pasturage below the springs is rushy and 
very swampy ; above it is dry and sound. The drift along the 
slopes of the hills was estimated to be thick, consequently the 
undeilying strata could not be lefi ed 
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Close to ihe last mentioned place, and in the Brocka^h water 
trials were made, but no ore bed or lithomarge could oe found, 
although numerous springs from underneath a red amygdaloidal 
basalt burst out on both banks of the stream. Though the ore 
may never have been deposited here, this is good evidence for a 
boundary between the Upper and Lower Basalt. 

A mile to the N.E. of the Brockagh water, on the high ground 
above Cleggan Wood, Mr. Traill notes "a bed of ochreous 
amygdaloid much iron stained ; there is no appearance of the 
pisolitic bed or lithomarge." This is no doubt the horizon of the 
iron ore bed, and although the true pisolitic ore is not found 
in situ, the talus immediately adjoining contains fragments of it. 

At Unshinagh, three miles west of Glenarm, the iron-ore has 
been worked, and seven adits have been driven into the escarp- 
ment about 750 feet above the sea. 

The southerly adit driven through the ore proved the grains of 
ore to be large, but the thickness of the bed was not seen; neither 
was the thickness proved in second or third adit; but immediately 
north of this the ore was proved to be about fifteen inches, and 
the lithomarge to be forty feet, thick. In No. 3 adit there was a 
thin band of lignite from one to five inches in thickness. 

In the sloping banks along the Glenarm river the outcrop of 
the ore is well marked. On the west bank the ore is not in 
quantity, but the lithomarge can be easily distinguished ; on the 
east bank the streams from the high ground disclose good sections 
of the pisolitic ore resting on lithomarge. A little to the east of 
Corby Bridge, over the same river, the lithomarge is at least 
thirty or forty feet thick, the bottom not being exposed ; part is 
a mottled yellowish brown tuff, with a good thickness of pisolitic 
iron ore on top; the outcrop of the lithomarge bed is inclined 1^ 
to 2*^ to the If., the roof over the ore is compact basalt without 
any "brushings," and the first quality ore is from six to twelve 
inches thick. 

On the east bank of the Glenarm river there is a slip parallel 
to the escarpment, by which the ore bed is thrown down some 
sixty to eighty feet ; this could not be marked on the one-inch 
map. South of this locality, at the confluence of the Linford 
and Glenami waters, beds of bole and lithomarge occur in the south 
bank, and in the stream lumps of pebbly ore have been carried 
down the Glenarm water, but the outcrop of the ore is not exposed. 

On the high ground close to Ballygilbert Hill, three miles S. of 
Glenarm, the pisolitic ore is exposed, and an adit was driven 
about five fathoms and then abandoned ; from the stuff on the 

ril bank it seems of fairly good quality. No further trace of 
ore could be found in this neighbourhood, although the basalt 
is well exposed in the escarpments along the horizon where the 
ore ought to be. 

At Fallmore, about one mile west of Glenarm, where the iron- 
ore was first worked in this district, and was found not to be 
very remunerative, it is in some parts absent, in other places it 
is not more than eight inches thick ; these workings have now 
been abandoned, and the roof of the mine has fallen in. 
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To the S.E. of Fallmore and W. of Olenann Glebe ridi pi- 
solitic ore is worked by the Antrim Iron Ore Company. At libbert, 
on the opposite side of the Glenarm valley, the ore is absent, but 
is replaced by its representative, aluminous clay (bauxite), 
which is seldom found in conjunctiim with the iron-ore : this 
clay generally has a bed of lignite over it which contain numerous 
plaiit impressions. 

Similar clay separating the Upper and Lower Basalt occurs at 
Cullinane, two miles W. of Glenarm, where the bauxite is 
extensively worked by the Eglinton Chemical Company, the 
days being from six inches to two feet in thickness. Great stools 
of carbonized trees were extracted from these deposits. 

At Ballyl^, N.E. of Broughshane, Mr. Traill notes <' a white 
fire-clay bauxite over pavement and twenty feet of litho- 
mai^ :** very close to this two adits have been driven into the 
ore-bed which ranges from eight inches to eighteen inches* in 
thickness and with a slight dip to the north. These beds are 
traversed by numerous dykes which have a direction nearly 
magnetic north and south, as at Rathkenny and other locali- 
ties. 

Rudely columnar basalt was also observed here dose to the 
ore, above which was scoriaceous basalt in sheets. 

On the horizon of the iron-ore, in the face of the escarpment, 
near Black Hill, two miles and a half S. of Glenarm, a oed of 
bauxite occurs, consisting of aluminous clays with small trans- 
parent crystals of calcite. The springs on either side for a 
considerate distance denote the position of the bauxite in the 
escarpment ; in places it was noted to be hard and of a pisolitic 
nature. Without any other evidence this has been assumed as 
the boundary between the Upper and Lower Basalt 

On the northern slope of Agnew's Hill, in the S.E. comer of the 
Sheet, the bauxite clays are also to be found, but being highly 
siliceous are not worked. 

South of Agnew's Hill the iron-ore is seen in Shane s Hill, on 
different levels, one down-throw fault being 200 feet 

On the south side of the fault the ore is now being exten- 
sively worked, its inclination being 1** to 12** to the W., No. 1 
ore being two feet thick, containing 38 per cent, of iron ; No. 2 
ore, 4 feet thick and containing 28 per cent.f No dykes were 
noted here. 

Frequently between the iron-ore deposit and Upper Basalt 
there occur cavities, probably due to the decomposition of the iron 
ore, and these cavities are lined with bunches of crystals of 
calcite. In some of the mines the crystals are very pure in colour, 
whereas in other mines they are all tinged with iron. 

Mr. Argil makes special note of the poverty of a mine when 
crystals are frequent.t 



* The cost of excavating first quality ore is one ahilling the half too. 

f Communicated by Mr. Hugh Smith, manager. 

i ProcMdings, Uapl Dublin Society, Vol. II., part iv., p. 151. 
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Professor O'Reilly has determined that nearly all the crystals 
found are caldte from their density, crystalline form, cleavage, and 
hardness. The following analyses of ochreous tinged crystal from 
the Evishnably mine was furnished by Professor O'Reilly : — 

I. II. 



Saica, 0-71 10 

Oxide of iron and alomina, . . 1*10 1*4 

Magnesia, ..... 0-59 0*528 

Carbonate of Lime, . . 96*30 96*89 

Water cxpeUed at 100^, ... 0*0 0*0 

Water expelled at 200^ ... 0*0 0*0 
On heating to a very high temperatnre below 

redness, ..... 1*1 

Carbon by differenoe. 0*12 



} 
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Upper Basalt, — ^This division for the most part consists of 
c(Hnpact, or scoriaceous, amygdaloidal, and vesicular sheets dis- 
posed in terrace over terrace. 

No lithological diflFerences can be traced between the Upper 
and Lower Basalts in this district, but in that to the north the 
diflFerence, generally accepted between the two, lies in the 
compactness, massiveness, and columnar structure of the upper 
basalt, as compared with the scoriaceous, amygdaloidal structure 
of the lower. Absence of bole beds in the upper basalt, in contrast 
with frequency in the lower, is observable in the district 

Dykes. — Although nearly the entire district is composed of 
basalt, dykes are comparatively rare ; and throughout the great 
escarpments stretching fi-om Glenarm in the N.E. all along the 
eastern portion of the sheet there was but one small dyke noted. 
This remark, however, is not applicable to the workable iron 
ore beds where dykes are sometimes numerous. 

On the shore about three miles S. of Glenarm, a large 
basaltic dyke, 150 feet wide, runs in an E. and W. direction ; 
it is partly vesicular, partly amygdaloidal, and partly compact, 
with disseminated crystals of irridescent magnetic iron. The 
Chalk occurs to the north of the dyke, while red marls lie 
to the south. 

A little N.W. of this dyke in the townland of Drumnagreagh 
there is a large tongue-shaped dyke running in the Chalk in 
a N. and S. direction. Furtner west, near the hamlet of Slane, 
on the Camlough and Ballymena road, a dyke is traceable for 
nearly a mile ; it is about twenty feet wide, and rudely columnar 
horizontally; the central portion sixteen feet wide is compact 
ta finely crystalline ; the side walls weather inwards spheroidal 
and in vertical bands for about two feet Mr. Traill notes : — 

''This dyke cuts through irr^ular and inclined beds of purple 
amygdaloidal basalt and semi-lithomarge or ash, with geodes of zeolites, 
nalTolite and me8otyi)e, and chabasite.'' 

Mr, Traill also notes the presence of a dyke in the neighbour- 
hood of Clogh, in the N.W. of the district : — 

"This dyke i*unB in a N.N.W. direction, and has a columnar 
structure, is highly inclined at 80^ to the west, and has a horiiontal, as 
well as vertical, platy structuie.'' • 

20 B 



Small dykes occur in the Cloghwater river, E. of Cloghwater 
bridge, and N.K of Corby bridge. 

Generally apeaking, the basalt in dykes fractures in great 
scythe-shaped pieces, at right angles to the direction of the dykoa. 

Probably the moat remarkable eruptive maas in the Co. 
Antrim is that forming the mountain called Slemiah, about 
five miles E. of BaJlymena, rising 1,437 feet above the sea, and in 
a long narrow ridge, 4,000 feet in length by I.OOO in breadth, 
above tlie great table land of upper basalt, which forms the 
high ground all along the southern limits of the Braid river. 
This great mass seems to mark the position of a " vent " or 
" orifice of eruption," from which sheeta of lava may be supposed 
to have welled out, that are now denuded away. It is fified by 
crystalline dolerite, with u very large percentage of olivine, and baa 
a vertical platy structure parallel to its direction which is N.N.W. 




Flo 6 — Siemiih Honnt^n from BalljTneiu. 

All around Slemish the evidence of ice action is very apparent, 
more especially on the N.E., but the steep wall of this compact 
mass must have been a powerful retarding impediment to the 
movement of the ice-sheet in its western course. 

Two miles to the N.W. of Slemish the Skerry rock rises simi- 
larly in a steep wall or dyke from the plateau. It may mark 
another vent on the same line of weakness, but not continuous 
therewith ; it has all the characteristics of the Slemish rock, with . 
the exception of the vertical platy structure. 

On the high ground at Drumcrow, five milea S. of Glenarm, we 
have another dyke-like mass along its walla the vertical platy 
structure, so common to dykes, is apparent ; but in the centre of 
the mass, where the rock is quarried, there are eighty feet without 
this kind of jointace ; olivine forms a large percentage of this rock. 

To the S.E. of the dyke the tabular basalt, in horizontal sheets, 
is well seen abutting against the vertical walls of this rock ; here 
also the effects of gkcial action are very apparent, but the ice 
sheet in this case moved parallel to the eruptive mass, whereas on 
Slemish the direction was traosverBe. 
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Recent and Post Pliocene. 

The drift accumulations are divisable into Boulder clay, Sand 
and gravel. The Boulder clay, as a rule, is found both on 
the high ground and in the valleys, and the sand and gravel 
nearly always lie in ridges in the valleys, having a trend 
generally in the direction, not only of the drainage of the district 
but also, of the glaciation. 

Boxdder Clay. — In the north-eaist of the district Boulder clay 
dothes both sides of the Glenami valley, and the valley going 
into Carnlough from Ballymena. In the latter, at Doonean 
waterfall, it is 60 feet thick, and has a very large percentage of 
limestone blocks mixed with the iron-stained rounded basalt 
blocks imbedded in ochreous clays. The level of this locality 
over the sea is about 450 feet, and lies west of the outcrop of the 
Chalk which is about 250 feet above the sea. 

Mr. Traill notes a section of drift aa follows : — 

" In river bank, 1,000 feet south of Glenami Castle, on top is 8 to 10 
feet of local and fluviatile debris of rolled blocks chiefly basalt, then 5 
feet of boulder clay with flint, chalk, and basalt boulders, ice-scratched; 
then two to four inches of fine stratified sandy clay and fine gravel, and 
below that 6 feet of boulder clay and thin interbedded bands of fine 
sand and sandy semiplastic clay, in thin layers of varying thickness, 
the lower portion being the stiff" haixl blue clay (Till) with boulders." 

In the N.W. of the district embraced in the map, the Boulder 
clay occurs in ridges or drumlins following the glaciation of the 
district; similarly about Cleggan and Buckna, m the centre of 
the district, the Boulder clay fonns great banks carved out into 
ridges having a W.S.W. direction. The late Dr. James Bryce 
remarked* that there is scarcely any Boulder clay in the county 
Antrim from which a complete seriee of the rocks of the North 
of Ireland might not be obtained. He was also of opinion that 
there is evidence of transpoi-t from the west, on account of 
blocks of Donegal syenite and granite ; this, however, does not 
hold good in this district. 

Sand and Oravel. — To the north of Ballymena, all about 
Eirkinriola, Clogher, Teeshan, &c., there are large accumulations 
of sand and gravel having an esker form, which join in with 
those in Sheet 19, the hollows separating the ridges being filled 
with either bog, swamp, or some retentive clays. These gravels 
are composed entirely of detritus of the volcanic rocks, lithomarge 
pebbles being frequent. 

On the high ground at Dunteigue Bridge, five miles S. of 
Qlenarm, there is a good example of stratified sand and gravel 
containing flint pebbles, 000 feet above the sea — an exceptionally 
high elevation. 

Mr. Traill notes the following section of current bedded Drift in 
the banks of Linford water, about five miles S. of Glenarm : " Top 
surface blends into fine sandy clays, then twelve feet of very finely 
laminated red clays, like brick clays, and sandy beds sloping 



* On Diluvial Action, t)ub. Geo. Soc. Journal, Vol i. 

20 b2 




30" to the N., and these rest unconformably with a irell marked 
line of separation on about four feet of finely laminated clays of 
different colours, red, brown, and pale yellow, which have a slight 
inclination of 3° or 4° towards the N.N.E.; part of these clays are 
hardened into argillaceous sandstones; underneath is genuine 
boulder clay, with firmly imbedded rounded and Bubaugular 
boulders, chiefly of basalt, and some chalk." Dr. Grainger notes 
that from a bed of stratified gravel in the townland of Bally- 
mth, on the west side of the road, and half way between Lame 
and Qlenarm, Dr. JeSreys obtained a most interesting series of 
Poat-tertiary fossils, at about fideen feet above high water. They 
were as follows : — 



RhjpichondJa pnUacea. 
Atytilue edidig ; fragmentg. 
Leda pemula; in diatinct 

Aatarte ndeata, var. eliip- 

compraaa. 

Tttiina balthica. 

ealcaria. 

Maelra aoUda, var. ellip- 
ftco. 



Pholas eri»pala ; fragmeTitg. 
Turritella eroM. 
Natica MtnUaeiUi. 

affini*. 

Buceinum undatuiii, txn*. 

undidatum,. 
Trophon clathratus. 
PleuTotoma larrietda, mr. 
WoodUma. 

Balanui tulipa-oBxi. 



To these Dr. Grainger* added the following: — 

Cardium, sp. LUorina o&ltwato. 

Cyprina Itlandiea. rudU. 

AstarU borealis. • litorea. 

deprema. Brown. Purpura lapiUua, 

Mya truneala. 7'ropiwn Irnntaliu. 

Haxieava rugo»a. Vlioiut, borings, 

funeturella noacltina. Anrulide boratgg. 
Troehus einerariut. 



* On tb« FomU* of the Fo(t-tctti«iT Depodte of Ireknd. BriL Am., 1874. 



21 

Raised ifeacfc.— Three miles S.E. of Qlenarm, at Craigvullan, 
which is a large angular transported block 29 feet .wide, 21 feet 
deep, and 15 feet high. Mr. Traill notes — 

" That at the mouth of the stream there is an old raised beach or 
river delta 4 to 8 feet above high water mark. Here were found stag's 
horns and various bones, some split longitudinally ; worked flakes, celts, 
and cores (of flints and scmperaj, shells wlioloand fragniental on surface 
and euil>edded on the slialy gravels. 

Artemis lincia or obsoleta. 
Patella wlyata and Icevia. 
Litorina litorea. 

„ litoralis, 
Trochv-8^ and other litoral slieUs" 

Mr. Traill also describes : — 

** A raised beach in Closebum Bay 5 miles S.E. of Glenarm, and in 
townland of Fourscore, 4 to 8 feec above high water mark, in which was 
found mammoth tooth and fragment of same (both now in Dr. Grainger's 
collection), stag's horns and bones, many almost converted into stone, 
worked flints, flakes, celts, scrapers, and cores. Shells viz: — Cyprina 
Islandica ; Pectuncuhts glycifmeris ; PateUa vvlgata and Umns ; 
LUtorina lUorea and Utoralis ; Trochus cinerarituSy &c. 

Flint Implements, — Flint flakes, celts, cores, &c., are found 
over the entire district, not only on that portion where the chalk 
is subjacent, but also on the high grounds occupied by the 
basalt. In many places the fragmentary chips are very abundant, 
such as on the chalk out-crop in Drain s Bog, as well as along the 
out-crop S. of Glenarm, pointing out the locality where these 
implements were made. 

Feat Bog, aiid Alluvimn. — The high grounds are generally 
capped with a thin coating of peat, whereas in the lower ground 
it IS scarce. Along the banks of such rivers as the Braid, Glen- 
arm, and Maine, there are large accumulations of alluvium, more 
especially along the last named river where it is 20 feet thick and 
nearly a mile wide. 

At the bottom of the small bogs in the low ground, stools of 
trees, especially oak, are found, and in one instance the growth of 
two successive forests was plainly observable. 
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Chapteb III. 

Glacial Stbi^e observed in this District. 



SIx-lnoh 
ShMt. 


Townland« 




Direction. 


Remarks. 
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Lisnacrogher, . 




N. 40 W. 




)) 


Carnlea, . 




N. 30 W. 




}t 


Crankill, . 




N. 39 W. 




28 


MartuMtown, • 




N. &3. 


In railway cutting east of junction 


)) 


Crooknahaya, . 




N. 60E. 


In railway cutting. 


If 


LoDgmcire, 




W. 15 S. 


On S. W. slope of Cleggan mountain. 


29 


Clegganf . 




W. 15 S. 




)t 


Aagharcamlagh, 




s. w. 




M 


DooDaii, . 




N. 35 E. 


East of Doonan river. 


WW 

ft 


Glore, 




N 10 E. 




91 


Mullaghconnellyf 




N. 10 E. 




II 


Cleggan, . 


\ 


E. & W.) 

W.30S.; 




n 


Ticloy, . 




W. 40 S. 




It 


Tamyback, 




s. w. 




9» 


Antynanum, 




S. 26 W. 




19 


Ballyaddy, 




S. 16 W. 




ft 


Munie, North, . 




N. &S. 




ft 


Great Deer Park, 




N. 10 W. 


In Glenarm domain, W. of river. 


.. 


Do. 




W. &S. 


In Glenarm domain, E. of river. 


82 


Galgorm Park, 




N. 27 W. 


In railway cutting. 


83 


KinbaU, . 


■ '{ 


E. &W.> 
SlOW.f 


In Cnshendall railway cutting. 


fl 


Ballygarvey, . 


\ 


W. 35 S. 


In Cushendall railway cutting 


tf 


BaUylig, . . 




W.S W. 


Koches Moutonne^ 


w 9 
ft 


Tamybuck, 




W.S.W. 




• ft 


Canutroan, 




W. 26 S. 


N.W. of Slemish ridge. 


If 


Do. 




E. &W. 


N.E. of Slemish ridge. 


84 


Kibiacolpaghf . 




S. 35 W. 




11 


Ballynacaird, . 




W. 30 S. 




11 


Haghaboyi 




N. 25 K. 




tt 


Skeagh, . 




S. 35 W. 




87 


Slaght, . 




S.S.E. 


E. of O'llarastown. 



Microscopic Notes by Professor Hull. 

1. Trachyte of Ballycloglian near Ballyniena. — Of this rock two thin 
sections for microscopic examination were made by Mr. Cuttell of 
London. The rock is a compact, light gray f elsitic mass, containing small 
grains of quartz, and a few other minute minerals, only to be determined 
under the micro8Coi)e. With 2 inch objective the section presents a 
colourless mottlexl field, in which grains of quartz, prisms of felspar, and 
rather long dark indeterminate bodies, together with small black octo- 
hedral crystals of magnetite are distinguishable, but all in small quantities. 
The felsitic paste is slightly clouded with ochreous infusion. With 
the polariscope, well formed crystals of sanidine, and a very few of 
plagioclase can be determined ; and with J-inch objective the longish 
black prisms ap})ear to be those of hornblende. One of these, si)ecially large, 
shows a brownish colour, fibrous structure, and is frayed at the ends. 
No forms of apatite were observable. To sum up; — the following 
minerals occur in the felsitic gi*oimdmass : — ^1, Quartz; 2, Sanidine; 
3, Plagioclase ; 4, Hornblende (?) ; 6, Magnetite. 

2. Volenti of Slemish. — Largely crystalline granular dolerite. With 
the 2-inch objective the whole mass presents a reticulated surface 
owing to the interlacing of the several minerals without much definition 
01 form, the minerals being augite, olivine, plagioclase, and irregidar 
grains of black magnite or titaniferous iron ore. 

The olivine occurs in sub-crystalline grains, and rounded or shapel 



23 



maaseB ; and, aa it is quite unaltered, polarizes vividly ; it forms probably 
one-third of the entire mass. The augite occurs, filling in the inter- 
stices amongst the more definite forms of felspar and of olivine. The 
plates and prisms of felspar present the well-defined parallel banding 
characteristic of Labradorite. Under the polariscope the play of 
colours on rotating the analyzer is extremely rich. 



PALiEONTOLOGiCAL NoTES, Sheet 20. 
Localities from which Fossils were collected. 



No. of 

XOMlitj. 



Qoarter 

Sheet of 

6-iooh 

Map. 



Govntj and Toirnland. 



Situation, Oeologioal Ponnation, and Shoot ol 
1-inoh Map. 



1 



3 
4 

5 
6 



8 



9 
10 
1) 
J2 
13 

14 



29/2 

29/2 

29/2 
29/2 

30/1 
30/1 

30/1 

30/1 

30/1 
30/1 
30/1 
30/3 
30/3 

30/3 



Antrim . 
Aughareamlagh, . 

Demesne, Upper, . 

Townparki, . 
Libbert, West, . 

LittleDeerPark, . 
Little Deer Park, . 

Little Deer Park, . 

Little Deer Park, . 

Little Deer Park, . 
Minnis, North, 
Minnis, South, 
DrumnagTcagh, . 
Drumnagreagh, . 

Drumnagreagh, . 



A little Dorth-east of Dnimsllshna on west 
bank of Glenclo River, two miles west of 
Glenarm. Hibernian Oreensand, Chloritic 
Sandstone, Upper Oreensand. 
Olenarm quarry, quarter mile west of 
Glenarm Castle. White Limestone, 
Upper Chalk. 
Lai^e quarry at north-east end of Glenarm 

on Coast-road. Upper Chalk. 
Level at Libbert mine a little west of Mul- 
laghane Hill« one mile south of Glenarm. 
Tertiary clay Miocene ? 
Cliffs at White Bay, one mile east of Glen- 
arm. Upper Chalk. 
Quarry at *' M*Auley*s Head," one and a 
quarter miles south east of Glenarm. 
Upper Chalk. 
One and three quarter miles south-east of 
Glenarm, half a mile south of M'Auley's 
Head on Coast-road. Grey Limestone, 
Shales and Clay, RhsBtic and Lower Lias. 
West of Coast-road, half a mile south of 
M*Auley's Head, one and three quarter 
miles south-east of Olenarm. Upper 
Chalk and Chloritic Chalk. 
Old quarry on Coast-road, half a mile south 
of M*Auley's Head, one and a half miles 
south-east of Glenarm. Upper Chalk. 
Rocks in small stream, half a mile south- 
east of '' The Moat,** two miles south-east 
of Glenarm. Chloritic Chalk. 
A little east of old-road from Lamo to 
Olenarm, two miles south-east of latter. 
Upper Chalk. 
Rocks on shore a little south of Drumna- 
greagh Port, two aud a half miles south- 
east of Glenarm. Upper Chalk. 
Half a mile north-west of old church on 
old-road from Glenarm to Lame, two and 
a half miles south-east of Glenarm. Lower 
Lias, Limestone. 
Half a mile south-west of old church on 
old-road from Glenarm to Lame, three 
miles south-east of former, close to small 
stream. Lower Lias, Limestone. 
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VjihJKasToiAQiAh Notes — oontiuued. 



No. of 
Locality. 


Quarter 

ShMt of 

6-ineh 

Map. 


Coanty and Townland. 


Situation, Qeolofieal Formation, and Shoot of 
1-lnch Map. 


15 

16 
17 

lA 
19 

20 
21 

22 


30/3 

30/3 
35/1 

35/1 
35/1 

35/1 
36/1 

36/3 


Antrim^coh. 
Balljgilbert, 

BallygUbert, 
Linford, 

Drain's Bog, . 
BallycoBS, 

Drain's Bog, . 
Drain's Bog, . 

Sallagb, 


Qoarry on fkce of hill at Ballygilbert, three 
and a half miles south-east of Glenarm. a 
quarter mile south-west of National SchooL 
Upper Chalk. 

Quarry side of hill half a mile west of Bally- 
ruther, four and a half miles south-east of 
Glenarm. Upper Chalk. 

Small quarry, in field south side of new 
road from Dunteige Bridge to Camcastle 
National School, three quarters of a mile 
south-east of Dunteige, five miles south- 
east of Olenarm. Upper Chalk. 

Quarry north side of new road fh)m Dun- 
teige Bridge to Camcastle, one mile east 
of former. Upper Chalk. 

Over one mile east of Dunteige Bridge on 
new road to Carncastle, flye miles south- 
east of Olenarm. Upper Chalk with 
Chloritic Chalk. 

Cutting on new road, over one mile east of 
Dunteige Brdge. Liaf, light gr^ Lime- 
stone. 

Rocks exposed at base of Knockdhu Moun- 
tain close to stream, one mile west of 
Camcastle Church, six miles south-east 
of Glenarm. Upper Chalk. 

A little south-west of Tumulus at Sallagh 
Braes, seven miles south-east of Glenarm. 
Upper Chalk. 



List of the Fossils collocted from tho Localities mentioned in the 

preceding Table. 

The numbers (»pposite each species refer to the places at which they 
were collected, and the x placed before some of them is intended to 
denote their comparative abundance. 



TRIASSIC— RHJETIC. 

LAMBLLIBRANGHIik TA. 

Localities. 

Axinopsis Ewaldi, 7. 

Pecten Valoniensis, 10. 

Placunopsis Alpina, 7. 

Small hiyalves of the genera Anatina, Axinopsis, 
Myacites, Placunopsis, &c., 7, 12, 14, 20. 

Jurassic : Lower Lias, 

ECBIMODERMATA. 

Extracrinus Briareus 7. 

Cidaris Edwardsii, 7. 

Hemipedina Bechei, 7, Xl2. 

Ophiolepis Murrayi, 

AlfllELIDA. 

Serpula, sp. on Ammonites Johnston!, . . . 7. 
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Bracbiopqda. 

LoeaUtiw. 

Bhynchonellat ip., 7. 

La mellibranchiata. 

Anatina mjacina, . 7. 

Aitarte Goeiudi, X7. 

ATicnla Pattenoni, 7. 

Cardinia OYalis, X7. 

t) Listerif • . • • . . 7« 

lima gigantea,* x7. 

MjUluB Uillaaus, 19,20. 

„ minimiu, 7. 

Ostrea irregnlaris, XXX7. 

Fecten dextilif , 7. 

Cbphalopoda. 

Ammonites Johnstoni, X7. 

Rbptilia. 

Ichthyosaunii, sp. yertebra, 7. 



UPP£B CRETACEOUS: UPPER GREENSAND: UPPER CHALK. 

Amorpiiozoa. 

CoBcinopora infundibuliformiB, . 1. 

Annxuda. 

Vennicularia concaTa, I, X 10. 

Bbaobiopoda. 

Rhynchonella latiBiima, 1. 

Tcrebratula carnea, 1, 8, 10. 

•, biplicata, 1. 

,f obesa, 1, 10. 

Lamklubbanchiata. 

Exogyra colamba, 10. 

„ conica, 1. 

,, haliotoidea? 1. 

InoceramuB Cripsii ? I,& 

Oftrea semiplana, 8. 

Pecten orbicularis X X 1 . 

„ quinquecostatus, . . . l. 

Spondylus spinosus, X X 1. 

Gabtebopoda. 

Plenrotomaria perspectiTa ? 1. 

Nerinsa, • . 10. 

Pisces. 

Corax falcatus, teeth, 10,19. 

Lamna acominata, do., Xio. 

Otodas appendicolatos, 1,10. 

Fitii vertebze, la 



Amobpboxoa. 

t • 



Amorphospongia perreticiilatam 
Cliona cretacea, in BelemniteUa mucronata, 
Coscinopora inftmdibuliformis, 
Ventricnlites decnrrens* . 
„ radiatus, . 



6, 15, 17, 18. 

17. 

5,8, 16, 19. 

19. 

6,19. 



Uma gigantea and L. peotinoides, I beliere to be synooTms. 
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AcmofOA. 

Loealitte 
PammlliA centnUt, a 

ECHIVOBBBKATA. 

Echinoconus oonicQs, ..••.. 6. 
Echinocorjs Tolgirii, 8, 8, 16, 19. 



BlACHXOPODA. 

Kingeiu (BiegerlU) limA, 8, xxS, xfi, fi, xSt 10, 

15, X X Itt, 82« 
BbjnchonelU octoplicata, 2, 3, 5, x 9^ 12, 15, 16, 17, 

16, 21. 
TerebratuU carnea, 9, 10, 12, 15, 1& 

,• femiffloboM, 2, 5«6. x2l 

Terebntnlina stiijUa, 3,5. 11, 12« 



Lakelubbahchiata. 

Ottrea Teiiciilarif, 21. 

Pecteo nitidnt, 2,6,6,15,16,191 

Spondylot tpinotiu, 5, 21. 

Oastbbopoda. 

PateUa, tp., &. 

Scalaria, ip., 15. 

Cephalopoda. 

Ammonites, tp., . . . • 19. 

BelemnitolU macroimta, 2, 3, 5, 6, 6, x 9, 10^ 16, 17 

18,22. 

PitCBiL 

Otodm appendicnUttDa, 16,19. 

TERTIARY. 
Plabta. 

Seqiuna Dn Npyeri (Bally tp.), . . • • 4. 
(CryptomeDia Sternbergii, Goeppert, ap.) t. Grardner.* Large tranks of treea 
? ooDiferoas, and probably the wood of this Seqooia (carboniied),witli a diameter 
of about 5 feet, found immediately over the aluminoua earth oaUed Bauxite. 

CapuUftrtB, 

CoiyluB, ap., 4. 

Qnercus, tp., ••••.•• 4. 

Platanua Guillelmn (Goepp), 4. 

Aceracea, 
Acer, ip, 4. 

RhamnetB, 
EhamnuB, tp., 4. 

Menupermacta, 

McCUntockia LyelU (Hoer), 4. 

„ trinerra (Heer), .... 4. 

Lawinea, 

Saflsafraa, tp., 4. 

Araliacea* 
Nyita omithobroma, 4. 

* Monograph on British Eocene flora, by John 8, Gardner, p.l.8., PalfBooto* 
gn^hical Sodety, voL xzxTiii.» ianied fbr 1664. 
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Pleistocene. 

In the Townland of Ballynither there occurs a sand pit on the coast 
road, about half a mile east of Playhill^ five miles south-east of Glenarm. 

A list of shells from this place, quoted from Rev. Dr. Grainger's paper 
in British Association Reports for 1874, is given on preceding pages, 21, 
22. To this may be added another species, Leda cattdata, from t^ose 
collected by Mr. Clark ; also the Cirripede, Balcmua tintinnabvlum^ of 
which B. tulipa cUba of Rev. Dr. Graingei-'s list is a synonym. 

A molar tooth of the Mammoth Ev^phas primigeiviuBy now in the 
possession of the Rev. Dr. Grainger, is stated by that gentleman to have 
l>een foimd under a raised beach at Closebum Bay, near this locality. 
(See also p. 22 of this Explanation). 



Fossils mentioned in Portlock's Report as occurring near Glenarm, 

and others of the Ordnance Survey collection from the same district. 

Jttratnc. 

Specie* of General PortlocVi List. Species now adopted, 

Pachyodon w«dMcnlu8. J ^^^.^ „^^ 

Unio trigonus. „ „ 

„ Listeri. „ Listeri. 

Modiold Hillaoa. My til us HiUanus. 

Ostrea acuminata. Ostrea irregularis. 

Ammonites intermedius. ) *«,«,««;♦«.- t^i.^-*^ • 

Johnstoni. ; Ammonites Johnitom. 

„ multicostatus. ,, raricostatos. 

„ MacDonnelii. „ MacDonnelU. 



Remarks on the Fossils. 

The fossiliferous deposits on this sheet of the Map are all situated 
towards the north-east comer, near the coast line. The collection 
lately made by Mr. Ricliard Clark from this district includes Rh»tic, 
Lower Lias, Cretaceous, Lower Tertiary, and Pleistocene forms. Ex- 
cept examining the leaf-beds near Glenarm, I had not an opportunity 
of visiting any other locality, and therefoi*e cannot explain the con- 
ditions under which the fossils from the other, and various strata, 
occur. In some places there has evidently been (most probably from 
land slips) a mingling of Rlisetic, Liassic, and Cretaceous Fossils. 

Fossils from similar formations have already been catalogued and 
published in the Explanations to Sheets 21, 28, and 29, also 36. 

The Tertiary Plant-beds at Libl)ert Hill, near Glenarm (locality 4), as 
also that at Ballyclare, near Carrickfergus (see Explanation to Sheet 21, 
(fcc, page 44), have on good authority been referred to the Miocene age. 
Both correspond in being interstratified with the Basalt, but are litho- 
logically different — this near Glenarm being a light grey clay, super- 
imposed upon the deposit of aluminous marl, called '* Bauxite " (worked 
for economical purposes by the Eglinton Chemical Company). I am 
indebted to William Gray, Esq., M.R.I.A., of Belfast, for having first 
called my attention to these interesting fossil plants, and accompanying 
me to Glenann. I am also indebted' to Mr. Walter Jamieson, Mining 
Manager to the Eglinton Chemical Company, at Glenarm j for valuable 
information and specimens. 
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The result of this and other visits I communicated to the British 
Association, in a series of rei>orts, published in 1879, 1880, and 1881. 
The list of species now given being derived from these reports. 

Mr. J. Starkie Gardner, F.L.S., has since the publication of my reports 
in his monograph on *^ Eocene " Plants, publLdied by the Palseonto- 
graphical Society (vol. xxxviii., issued for 1884), entered more into 
detail as to species than I had an opportunity of doiug, referring these 
deposits, together with those of the Island of Mull (evidently contempo- 
raneous), to the Eocene |)eriod, a reference which in the face of such an 
authority as the late Dr. Heer and other eminent writers on the subject, 
must be considered of a purely speculative character. 



Novemher 12, 1885. 



William Hellier Bailv. 



Appendix. 

The following analyses and notes ha^-e boon compiled by Mr. Walter 
Jamieson,' m.e., of Glenarm. 

Chalk. — ^Analysis of sample from Glonami Quarry : — 

. Trace 
0-49 
018 



Protoxide of Iron 


. 010 


Phosphoric acid 


Alamina 


. 0-41 


Siliccouft matter 


*Lime 


. 5509 


Water 


Magnesia . 


. 0-28 




•Carbonic acid 


. 48G0 





lOOlO 



In the Glenarm district the chalk beds aie best developed as to 
thickness in the immediate vicinity of the village, and on the road 
towards Lame ; the thickness varies from 200 feet down to 60 or 80 feet. 

Subjoined is a copy of a journal of a bore put down in the bottom of the 
Lower Demesne Quany at Glenami to prove the nature and thickness 
of the underlying strata ; the thickness worked at this quarry ranges 
from 40 to 60 feet. 

Coarse limestone, sarcharged with sand . . 17 Feet. 

A. Coarse sandy limestone, with excess of flints . 12 
Hard sandstone band . . .1 

B. Chloritic and Glauconitic sands . . .27 
Blue clay (Lias) . . . . . 2 „ 

A. The imbedded flint cut through was in some cases three feet thick. 

B. Fragments of jet were found in the borings of this part of the 
section. 

The bore was stopped when it fairly entered into blue clay, as no object 
was to be gained by boring further. 

Alvarh Clay, — Analyses of clays worked by the Eglinton Chemical 

Company, Limited ; — 








NaL 


No. 2. 


No. 3. 


Alumina 


45-42 


52-37 


57-32 — 


iron peroxide . . . , 


1-64 


1-29 


0-2t 


Lime 


0-46 


0-48 


0-61 


Magnesia 


Trace 


Trace 


0.3G 


Potash and soda 


0-04 


O-OG 


0-17 


Silica . . . 


24-50 


13-15 


11-04^ 


Titanic acid 


9-40 


5-20 


2-5(; 


Sulphuric acid . 


008 


0-35 


0-30 


Phosphoric acid 


Trace 


Trace 


Trace 


Organic matter 


Trace 


Trace 


Trace 


Combined water 


18*53 


2713 


27-lG 


. 


99-97 


100-03 


99-76 



Equal to 98'38 carbooAte of lime. Specific gravity = 2-60, 
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Per-oentage of water lost in drying the samples : — 

At 212® FAhr. No. 1 21-60 

„ 2 17-46 

„ 8 9-83 

In some districts the clays might more properly be described as 
siliceous clays, as silica predominates in their composition. 

The following are analyses of a few examples after calcination: — 





No. 1. 


No. 2. 


No. 8. 


Silica . . . . 


67-80 


74-04 


65-80* 


Alamina 


80-24 


23-80 


87-74 


Oxide of Iron . 


1-00 


1-00 


2-01 


Lime and Magnesia, &c. 


101 


106 


4-60 



100-06 99-90 10016 



It may be of interest to add analyses of two samples of Bauxite 
(French), and one sample of Wocheinite (Austrian), for purpose of 
comparison with the alum clays of Ireland : — 





No. 1 


No. 9 


No. 8 




Dalmis 


l8t QoaUty (French) 


Wocheinite 




(French) 


MarBeiUea. 


(Austrian) 


Alumina 


63-19 


• 67-83 


67-04- 


Silica 


11-47 


10-64 


19 60^ 


Iron peroxide 


3-72 


•47 


1-08 


Combined water, &c. . 


16-32 


16-80 


17-46 



94-70 94*74 9517 

The alumina in above is both hydrated and anhydrous, and the 
sulphuric acid, used in the process of alum making, extracts the hydrated 
alumina only. 

There is probably six to eight per cent, of alumiiia in those samples 
which cannot be extracted by any alum making process, and this 
per-centage is consequently lost. 

Without going into particulars as to localities, it may be noted tliat 
the alum clays occur at many points in the country, and i>articularly in 
the district imder consideration. In the majority of cases it is not up 
to marketable standard, an excess of iron, organic matter, or silica, 
rendering it unworkable by the manufacturers of alum products. 

The following information was received from Mr. Robert Browne, 
Secretary to the Antrim Iron Ore Company, Limited. 

The extensive field of iron ore which extends over the greater portion 
of the county Antrim, northwards from Ballymena, outcrops on the 
south side, in the neighbourhood of the village of Broughshane, at an 
elevation of about 500 feet above the sea level. 

There are other smaller deposits to the south of Ballymena, but these 
are of minor importance, and, generally s|>eaking, contain ore of an 
inferior quality. 

The bed of ore has been proved to extend from Broughshane north- 
wards towards Trostan mountain, a distance of over 10 miles in an 
unbroken field, and there is every reason to believe that it underlies 
the unexplored country between Trostan and Ballycastle. 
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It has been worked at Broughshane^ Rathkenny, Evishnably, Glen- 
ravel, Glenariff, Trostan, and Glenarm, and at the majority of these 
places it is very similar in character, and yields over 40 per cent, of 
metallic iron as produced from tho mine. 

The richest ore is produced hy the liroughshane mines, and the bed 
there is easily worked, being of a soft natui-e, and the only tools required 
by the miner are tlie pick and shovel. 

The system of working is very simple —levels are driven into the hill- 
side in a northerly direction, or as near as possible thereto ; and as the 
bed of ore rises gradually in that direction, the gradient of the level 
permits the water from the workings to flow outwards towards the sur- 
face and no pumping is necessary. 

The basaltic rock which immediatcjly overlies the be^l of ore forms an 
excellent roof, and very little timber for propwood is necessary. 

The Broughshane ore is known commercially as ** Brown Hematite," 
and is much in favour in the iron-making district of West Cumberland 
where it is extensively used in conjunction with Cumberland ore in the 
manufacxiure of Bessemer steel. Messrs. Kirk, Brothers & Co., of 
Workington, manufacture a special brand of bar iron known as 
** Antrim ore," which flnds a ready market in the l^orth of Ireland on 
account of its superior quality. 

The Irish ore used in the production of this iron is supplied by the 
Antrim Iron Ore Company from their Broughshane mines. 

The following is an analysis of Broughshane ore, made by Mr. 
Edmond G. Tosh, ph.d., who is at present manager of the Lonsdale 
Iron and Steel Company's works at Ulverston : — 



Ferric oxide, . 










. 65-42 


Manganous oxide. 
Alumina, 










Trace 
. 12-54 


Lime, 










. 0-20 


Magnesia, 
Sulphur, 
Phosphoric acid, 
TiUuicacid, . 










. 008 

. Trace 

0-02 

. 6-28 


Silica, 










. 7-08 


Water, . 


» * . 




. 8-82 




99-44 


Iron per cent., 


. 


• 


• 


• • 


. 46-99 



About two miles from Glenarm the iron ore crops out on the estate 
of the Earl of Antrim, where it is worked by the Antrim Iron Company. 
The bed here is much thicker and more regular than in any other 
portion of the country, but the quality is not so rich in iron as the 
oi"e from the Broughshane and Glennivel districts ; it contains, how- 
ever, a much larger percentage of alumina, and is valuable for fluxing 
the rich ores of Cumberland and North Lancashire, which generally 
contain a high percentage of silica necessitating a heavy admixture of 
fluxing material. 

Immediately under the upper, or No. 1, bed at Glenarm, a second, or 
No. 2, bed occurs containing less iron and more alumiuii, which is 
extensively worked for use as a flux. — 

The principal difliculty met with in working Antrim iron-ore arises 
from the displacement of the bed by basaltic dykes, but these have not 
proved troublesome at the Glenarm mines, and the working there is 
attended with less trouble than in the Broughshane and Glenravel dis- 
tricts. 



SI 

The following analysis of the No. 1 and Na 2 Glenarm ores was 
made by Mr. Edward Riley, F.cs. : — 

No. 1. No. 8. 

Silica, 12-83 7 81 

Peroxide of iron, 67*48 85*18 

Protoxide of iron, Trace Trace 

Oxide of manganese, Nil Nil 

Alumina, 16 92 86*66 

Titanic add, 6*46 5'44 

Carbonate of lime, Trace 1*74 

Magnesia, 0*88 Trace 

Solphuric acid, 0*17 Trace 

Phosphoric acid, Nil NU 

Combined water, 5*70 18*06 

10048 99*84 



No. 1. — Iron, 40*20 per cent ; water in ere, as received, 94*0 per cent 
Na 2.-»IroD, 24*59 per cent : water in ore, as reoeired, 18*52 per cent 
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. 9 








Cleggan, 


. 19 


Heer, Dr., 




. 28 


„ wood, 


. 15 








Clogh, • 


. 17 


Ice sheet. 
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• 


12 


Sand and gravel, 


» • 


19 
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10 


,11 
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• 


12 


Shane's Hill. 




5 
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• 


11 


„ „ fault, . 




IG 
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• 


11 


„ „ mine, . 




12 


„ „ maximum thickness 


y • 


11 


Skeagh. 




6 


„ • „ regularity of the beds, 


11 


„ river, 




5 


„ „ terraced. 


• 


11 


Skerry rock, . 




18 


„ „ thickness of each sheet. 


11 


Slane, . 




18 


Lower Lias, . 




7 


Slemish mountain, 


6, 


18 


„ „ fossils, . 




8 


„ „ ice action on, 




18 


„ „ succession of beds. 




8 


1. M tlyke. 




18 








Slievebane, 




6 


Maine river, . 




5 


Slicve Scawt, 




9 


Magnetic iron. 




14 


Six*er8town, . 




10 


Mammoth's tooth. 




21 


Springs, 


6, 14, 


16 


Marble, saccharoidal. 




9 


Star Bog, 




5 


Marine action. 




G 


Steatite, 




11 


Mesotype, 




11 








Microscopic notes. 




22 








Miocene, plant remains, 




10 


Tardree trachyte, 


» 


10 


Mull, island of, 




12 


„ „ area of. 


* • 


10 








Tate, Ralph, . 


• 


8 


Natrolite, 




11 


Tertiary Volcanic Rocks, 


# 


7 


Neagh Ix)ugh. 




t0 

o 


Tiftamey, 


• 


5 


NeiirsTop, • 




G 


Tosh, Eihuood, 


• 


30 








Trachyte porphvry, 


», 


10 


Olivine, 




18 


Triassic, 




7 


O'Reilly, Profe^«or, . 




17 


Iridymite, 


• 


10 


Owenclough, river, . 




5 








Palieontwlogical notes, . 23, 


24, 


25 


Upper Basalt, 


• 


17 


Pavement, 


■ 


12 


„ „ estimated area i[ 


1 county 




Peat, 


• 


21 


Antrim, 


• 


12 


Physical Geography, 


• 


5 


„ „ „ ihia 


district, 


12 


Pisolitic iron-ore. 


11, 


12 


„ n terraces. 


• 


17 


Pitchstone, 


• 


9 


Unshinagh, height of ore bed 


above 




Plagioclase, 


• 


10 


sea, • . . 


• 


15 


Portlock's Report, 


• 


27 


Unshinagh, thickness of ore, 


• 


15 


Pound Bridge, 


• 


13 














Volcanic tuffs, 


• 


11 


Quarry town, 


• 


11 


,, rocks, age of, 


• 


10 


Raised Beach, 


• 


21 


Watershed, . 


•" 


5 


Rathkeuny mine. 




13 


Wright, Joseph, 


• 


9 



20 
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